Background
Epidural venous plexus engorgement can be seen in multiple conditions, including pregnancy, bony disease, disc herniation, external spinal canal compression, and deep venous thrombosis (DVT) [1] [2] [3] . Extensive thrombosis resulting in extreme epidural varices has been described as a very rare etiology of nerve root or cord compression [1] . The majority of reported cases were associated with mild neurological symptoms, including pain, dermatomal sensory deficits, and motor deficits. Only a few cases in the literature, locally and internationally, describe extensive thrombosis in the caval system leading to complete paraplegia. If early diagnosis and management are commenced before the progression into neural infarction, the symptoms can be regressed and resolved [4] . Here, we report a case of extensive iliocaval thrombosis leading to epidural venous plexus and ascending lumbar vein engorgement due to extensive DVT, and the rapid course of treatment provided to the patient. The underlying cause of cauda equine syndrome was later recognized as epidural venous engorgement due to DVT, which resulted in delayed and ineffective treatment of the patient.
Case Report
A 42-year-old woman with no significant prior medical and surgical history was presented to a rural emergency department (ED) in Qasim, with limited medical services. She reported acute bilateral lower-limb swelling and skin darkening that had begun to appear 2 days ago. Based on bedside ultrasound results and the clinical symptoms, a presumptive diagnosis of DVT was made, and a prescription of a low-molecular-weight heparin (LMWH), called Enoxaparin, was promptly administered once daily at 1.5 mg/kg/day. Upon request, she was transferred to the ED of our tertiary-care hospital in Riyadh. In our ED, the patient developed acute severe lower back pain with lowerlimb weakness, numbness, fecal incontinence, and urinary retention over a period of 2 hours. The patient had no previous history of recent upper respiratory tract infection or thrombosis; however, she had experienced mild intermittent back pain for the past year, for which she did not seek any medical attention. She also reported the use of oral combined contraceptives (OCCP) -ethinyl estradiol and drospirenone (Yasmin) -beginning 2 months before presentation.
On examination, her lower limbs were both swollen, and the skin was red tinged with blue. Her lower-limb pulses were intact. A motor exam of the lower limbs showed significant weakness and sensory loss to fine touch in both legs. The plantar responses were flexor bilaterally. Spine examination was difficult to conduct due to severe pain. An abdominal examination showed a distended bladder up to the umbilical level.
Anal sphincter tone was lost. A urinary catheter was inserted and drained 4 liters of urine immediately after insertion. The patient was immediately given subcutaneous LMWH for the DVT and steroids for suspected spinal cord compression.
Initial laboratory tests, including complete blood count and coagulation profile, were negative. The official lower-limb ultrasound report confirmed the presence of extensive DVT with acute partial thrombosis of the right common femoral vein and complete thrombosis of the left lower-limb veins extending to the left external iliac vein and the lower segment of the inferior vena cava (IVC), indicating lesions in lower motor neurons (LMNL). Furthermore, initial spinal magnetic resonance imaging (MRI) showed an enlarged conus medullaris with intramedullary diffuse T-2 hyperintensity extending from T12 to L1, with enlarged posterior epidural veins ( Figure 1 ) and enlarged ascending lumbar veins ( Figure 2 ). However, the postcontrast axial T-1 image showed abnormal enhancement of the enlarged epidural veins, which was misinterpreted as abnormal enhancement of the conus medullaris, and was reported as possible spinal cord thrombosis leading to arachnoiditis or Guillain-Barré syndrome (GBS) ( Figure 3 ). In conclusion, there was no evidence of spinal cord compression. Thus, the differential diagnosis included neuromyelitis optica-like disease and inflammatory or immunological disease.
The patient was admitted to our Neurology Department for further workup and management, with a diagnosis of noncompressive CES. Extensive serological and immunological tests, including those for herpes simplex I/II, cytomegalovirus, VDRL, FTA-abs, hepatitis B, antinuclear antibodies, complement (C3, C4), 1-glycoprotein, ANCA-p, ANCA-c, and HTLV-I/II, yielded normal results. All tumor markers were negative. Vitamin B12 and E levels were normal. Homocysteine and coagulation factor levels were all normal, and factor 5 Leiden mutation was negative. A lumbar puncture was done to look for signs of GBS, but it only showed mild leukocytosis with normal protein levels. Abdominal and pelvic computed tomography showed no evidence of tumors or metastasis, ruling out the possibility of a paraneoplastic cause for the patient's condition. The electrophysiologic studies (electromyography and nerve conduction studies) were performed at admission and were reported normal. Because of the patient's condition, an inferior vena cava filter was inserted to prevent pulmonary embolism and avoid further complications. The patient received multiple rounds of intravenous immunoglobulins based on the initial differential diagnosis. However, her condition continued to deteriorate. One month after admission, a repeat wholespine MRI showed improvement of the intramedullary lesions and epidural venous plexus engorgement (Figures 4, 5) . No evidence of an arteriovenous malformation or fistula (AVM/AVF) was detected on spinal MRI, which was confirmed by angiography. The characteristic radiological pattern on MRI raised the possibility of epidural venous engorgement. Treatment with anticoagulants was continued and endovascular stenting of the thrombosed veins was considered. Unfortunately, 4 weeks after admission, she developed hospital-acquired pneumonia and acute respiratory distress syndrome. Resuscitative efforts were initiated but proved to be futile.
Discussion
As originally described by Gilbert Breschet and Batson, the vertebral venous system is a large, valveless, low-pressure system classified into caval, pulmonary, portal, and vertebral divisions [5, 6] . The venous drainage of the spinal cord consists of 2 systems: intrinsic and extrinsic [6, 7] . The intrinsic venous system is composed of an epidural venous plexus that eventually drains into the extrinsic venous system [6, 7] . The extrinsic venous system is composed of the pial venous plexus in addition to the anterior and posterior spinal veins that eventually join the caval system, mainly the innominate veins at the cervical level, the azygos vein at thoracic level, and the ascending lumbar vein at the lumbar level [7] .
The epidural venous plexus anastomoses with the ascending lumbar veins via the intervertebral vein [7] . These ascending lumbar veins then drain into the vena cava via segmental lumbar veins [7] . Thus, any obstruction in the lower segment of the caval system results in hypertension in the ascending lumbar veins, which refluxes into the epidural venous plexus, causing its engorgement and leading to CES. This, in turn, can lead to spinal cord infarction and thrombosis if the diagnosis was missed and treatment delayed.
In our patient, there was a delay in treatment due to misdiagnosis of CES due to epidural venous engorgement. No advanced imaging modality was undertaken when the patient initially presented, and treatment was initiated based on the initial bedside Doppler ultrasound results and clinical suspicion of DVT and its extensiveness in causing lumbar engorgement. Upon the patient's arrival at our facility, MRI was done to exclude spinal cord compression. Compression was excluded, and the pattern seen on the initial spinal MRI was consistent with spinal cord thrombosis, which was misinterpreted as possible arachnoiditis or GBS. An important contributing factor further complicating the situation was an overly-distended bladder which could have compressed the pelvic venous return, further impeding the venous return. This may have resulted in venous thrombosis that prevented the nearby tissues from receiving oxygenated blood and adequate nutrient exchange causing significant tissue damage.
It is also important to consider AVM/AVF in the differential diagnosis of such cases of CES, as it was considered a possible diagnosis on radiological imaging presenting similar MRI patterns for epidural venous engorgement. Another differential includes Foix-Alajouanine Syndrome (FAS), a congestive myelopathy that is hypothesized to occur due to a decrease in arteriovenous pressure gradient and a decrease in cord perfusion as a result of an existing AVF [8] . In FAS, the MRI pattern usually shows the same pattern of hyperintensity on T2-weighted images and decreased signal enhancement on T1-weighted images [9, 10] . Therefore, both FAS and DVT leading to epidural venous plexus engorgement can present as CES. In this context, the diagnostic attributes of occult AVF due to thrombosis of draining veins that confirm FAS are discussed elsewhere [11, 12] . As a result, our patient's angiogram and whole-spine MRI confirmed the absence of an AVM, which made the diagnosis of FAS much less likely, and suggesting a diagnosis of DVT.
In our case, no clear cause of this radiological pattern was identified. Henceforth, considering that our patient had extensive venous thrombosis that may have led to venous congestion and neurological sequela. This was most probably due to the use of OCCP. The link between OCCP containing estrogen and DVT is well established in the literature [13] . However, recent studies have illustrated that the addition of progestin contributes to an increased risk of DVT, but not if it was used alone, as it was shown by a systematic review [14, 15] . One study shows that overall, OCCP increases the risk of thrombosis by 5-fold, and drospirenone, which is what our patient was using, specifically increases the risk by 6.3-fold [16] . The risk of DVT is high even in the first few months of using OCCP.
Our patient was using ethinyl estradiol and drospirenone (Yasmin) for 2 months prior to the onset of her symptoms, which appears to be the only possible explanation for her DVT. Correspondingly, researchers have previously acknowledged that currently available oral contraceptives, especially those containing drospirenone (a fourth-generation progestin), present several thrombotic risk factors, including trauma, tumor, and other venous thromboembolic events such a pulmonary embolism [17] . Several studies have also reported cases associated with OCCP-related deep vein thrombosis in the cerebral, bilateral, and pelvic regions [18] . However, DVT extending to the lower segment of inferior vena cava with engorgement of the conus medullaris with thick enhanced cauda equina nerve roots is an unusual occurrence with respect to OCCP use [14] .
Treatment of cases such as ours consists of managing the disease and its secondary complications, as well as identifying and rectifying the underlying causative factor, which in our case was the use of OCCP. In our patient, the disease was complicated by an extensive area of thrombosis involving the right femoral vein and left external iliac vein, for which an IVC filter was inserted. The treatment options for such a complication could be noninvasive, such as using oral or intravenous anticoagulants, or invasive, such as using catheter-directed thrombolysis or power pulse spray [19] . Other feasible treatment options include mechanical thrombectomy and balloon venoplasty [19] . If all other options fail, surgical thrombectomy or bypass surgery may be considered [20, 21] . However, for our patient, commencement of noninvasive anticoagulants was considered to aid in attaining improved MRI findings related to intramedullary lesions and epidural venous plexus engorgement. Most cases described in the literature also had a favorable prognosis with our treatment. Nevertheless, there is no doubt that delayed diagnosis and lack of recognition of DVT due to OCCP may have led to a poor outcome, which may have been the case in our patient. Her delayed diagnosis was due to being misdiagnosed with other more common diseases such as GBS for which she was given intravenous immunoglobulin (IVIG) without positive results, in addition to the initial incorrect MRI report. Furthermore, the results of the MRI and angiography, which showed no evidence of AVM, made the diagnosis of FAS far less likely owing to the rare association with CES and factors related to epidural venous engorgement. Due to this ambiguity, other causes of DVT were left unchecked. Likewise, an OCCP-related DVT should have been consideration and might have directed the treatment towards more effective anticoagulation therapy.
Conclusions
Acute cauda equina syndrome (CES) has a wide differential diagnosis. However, atypical etiologies are important to keep in mind when encountering such cases. This report describes a cause of extensive iliocaval thrombosis leading to engorgement of the epidural venous plexus as an unusual cause of CES, which was probably generated due to the use of OCCP. Therefore, we emphasize the importance of recognition of venous congestion caused by DVT due to adverse effects related to OCCP to avoid misdiagnosis and delay in management. Early identification of this clinical entity markedly decreases morbidity and mortality, thus improving the patient's prognosis.
